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The best apo-EPAC1 CORAL solutions all represent compact ordered conformations of the 21 N-terminal domain, (NTD) positioned in the cleft between the regulatory and catalytic lobes 22 ( Figure S1 ). This combined with the narrow single distribution in the EOM analysis suggests 23 that the NTD adopts a particular conformation in close proximity to the core of EPAC1. The 24
best-fit models all yield equivalently good Chi 2 values, since the resolution of the SAXS data is 25 insufficient to differentiate between the very similar apo-core templates or the comparable, 26 globular, NTD templates (Table S1 ). The disordered (IDP) CORAL chain-of-beads refinements 27 also each produce a globular NTD positioned in the same cleft as the other models ( Figure S2 ). 28 29 (a) (b) Figure S3 : CORAL models of the apo-EPAC1 structure with an IDP NTD. (a and b) All of the 'disordered' CORAL apo-EPAC1 models in orthogonal views. The apocore is shown in surface representation, the NTD is represented as a backbonetube. NTD: various colours, DEP: teal, NBD: green, REM: brown, RA: magenta, GEF: blue. 
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SM_01 - - - - - - - 1.15 SM_02 - - - - - - - 1.10 SM_03 - - - - - - - 1.21
34

SASBDB Depositions 35
The following EPAC SAXS data files and analyses are available from the SASBDB. while extremely narrow peaks indicate a single conformation (per peak) is sufficient. In the 48 extreme case, and ensemble of spheres of varying radii used to fit data from an ideal ellipsoid 49
will select a continuum of spheres with radii from the minimum dimension R1 to the maximum 50 dimension R2 = Dmax, whereas a single ellipsoid of radii (R1 and R2) will fit the data perfectly. 51
Therefore, the peak FWHM is a good indicator of a well determined model, while distributions 52 limited by the model pool are indications of a potential problem. In addition to the "Apo" 53 tethered NTD model and "Hinge" model described in the paper, other models were also used 54 to create ensembles. The "IDP" model used a flexible bead model for the linker and NTD, 55 similar to that used in CORAL ( Figure S4) . The "SB" model mimics cAMP binding placing the 56 flexible fitting region between the NBD and REM domains, residues 347-352, which is the 57 region that melts upon cAMP binding. The "3-body" model has two flexible regions, from both 58 the Apo and "SB" models. The "Camp" model is the (3CF6) cAMP bound homology structure 59 with a tethered NTD, similar to the "Apo" (Linker: residues 80-94). The "Hinge-#" models use 60 all of the extended conformations from "SB" and add the tethered NTD, for a compact well-61 sampled distribution (Figure 2 ). 62 63 
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Each Entry list the Rg (Å), [peak width], and percent fraction ( Figure S5) Table S2 and Figure 
